Comparison of serologic tests used in canine brucellosis diagnosis
E. M. Mateu-de-Antonio, M. Martin, J. Casal Brucella canis is an important cause of canine abortion and infertility worldwide. Since the initial recognition of this microorganism, 3 several different serologic tests have been developed for diagnosis of infection; however, there are no standardized serodiagnostic protocols. Also, there is no general agreement on the most appropriate test; each laboratory determines its own criteria. This diversity of tests and the lack of a common protocol leads to difficulties in interpretation of serologic results obtained by different laboratories or investigators. Our aim was to compare results of the most commonly used serologic tests to establish equivalences between several diagnostic protocols that could be used.
The serologic tests analyzed were the rapid slide agglutination test (RSAT) using B. ovis 8 and B. canis (less mucoid strain, M-), the RSAT with 2-mercaptoethanol(2-Me) with both antigens, 2,5 the 2-Me-tube agglutination test (2-Me-TAT), 1 and the agar gel immunodiffusion (AGID) test using hot saline extracts (HSE) 11 and cytoplasmic antigens (CPAg) of B. canis 6 which were treated with methylene chloride a to eliminate residual rough lipopolysaccharide. 4 In the RSAT and 2-Me-RSAT using the B. canis (M-) antigen, the final suspension was buffered at pH 8.3 instead of pH 7.0 as originally described (L. E. Carmichael, personal communication). All tests were applied to 346 sera obtained from stray dogs of Catalonia (Spain), an area where B. canis seroprevalence is about 6.5% as determined by using the 2-Me-RSAT (M-) as a screening test with positive results confirmed by AGID (CPAg) (unpublished results). Results of serologic tests were compared by means of kappa values, which measure agreement between tests beyond that expected by chance. 9 These values were calculated with the Episcope program. b Table 1 summarizes results of the analysis of sera for each test. The number of positive results range from 70 (20.2%) in RSAT (B. ovis) to 9 (2.6%) in 2-Me-TAT (titer ≥ 1:200). None of the sera negative in the RSAT were positive in the 2-Me-RSAT. Of the 50 sera yielding positive results in AGID (HSE), 26 could not be confirmed by the 2-Me-RSAT nor the AGID (CPAg), and only 1 had a positive result in 2-Me-TAT (≥ 1:50). Four sera were positive only in AGID (HSE) tests. Certain other sera gave equivocal precipitation lines with HSE and were classified as negative. Tables 2 and 3 show the kappa values of agreement between tests. The RSAT (B. ovis) agreed closely with the RSAT (M-), but agreement was significantly enhanced when 2-Me was added, as has also been found by other investigators. 5 The 2 tion test (≥ 20 IU), 19 (48.7%) were also positive in AGID The quantitative 2-Me-TAT counterbalances its lack of (CPAg) but none of them had specific B. canis antibodies as ability to detect antibodies in the late stage of the infection it was demonstrated by negative results in RSAT (M -), 2-Meby allowing the determination of the active status of infection RSAT, 2-Me-TAT and AGID (HSE) (E. M. Mateu-de-Anwhen agglutinins reach titers ≥ l:200. 4 In contrast, the qualitative AGID (CPAg) is able to detect antibodies even after tonio, M. Martin, J. Casal, unpublished results). In other circumstances, when a laboratory diagnosis of a dog with suspected B. canis infection is requested, it would seem reasonable to test the serum by the 2-Me-TAT because other serologic tests do not allow discrimination of active infections (titer ≥ 1:200). However, blood cultures should be attempted if possible because positive results confirm with certainty the brucellar infection. AGID (HSE) did not agree closely with the other tests except RSAT (B. ovis antigen), which is known to give > 50% false-positive reactions . 4 When AGID (HSE) was used as a confirmatory test of positive results obtained in a 2-Me agglutination test, agreement of this procedure with AGID (CPAg) was highly enhanced (kappa values between 0.71 and 0.83). This fact seemed to indicate that most false-positive reactions observed in AGID (HSE) were attributable to IgM. Thus, nearly 70% of the sera for which development of precipitation lines took 48-72 hours of incubation were negative in 2-Me agglutination tests or AGID (CPAg); in contrast, most of the sera producing precipitation lines in only 24-48 hours were positive in all tests used. In addition, when those false-positive sera were mixed (1: 1) with 2-Me, none of them gave a positive result in AGID (HSE). These results indicate that most of false-positive results in the AGID (HSE) are attributable to IgM, which because of its larger size and molecular weight as compared with IgG would take more time to develop precipitation lines than would true positive sera. Such reactions may be avoided by a 2-Me treatment that destroys the IgM pentamer. 7 The AGID (HSE) should be avoided as a sole test because many of the positive precipitation reactions cannot be confirmed by other procedures such as blood cultures. Also, serum of infected dogs can yield equivocal results, 6 especially during the early or the late stages of infection, indicating lack of test specificity.
This report is the first documentation of B. canis antibodies detected in Spain by use of RSAT (M-) and AGID (CPAg).
Sources and manufacturers
a. Sigma-Aldrich, Alcobendas, Spain. b. Episcope, K. Frankena and J. Goelema, Agricultural University, Wageningen, The Netherlands.
